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WHAT 18 CLAIMED ^B t W 

1. A method for the manufactur of a catalyst for the 
production of carbon fibrils comprising incorporating an 
effective yield- nhancing amount of a carboxylate into a fibril- 
forming catalyst. 

2. A method for the manufacture of a catalyst for the 
production of carbon fibrils comprising contacting a fibril- 
forming catalyst with an effective yield-enhancing amount of a 
carboxylate . 

3. A method as recited in claim 1 wherein the catalyst is 
supported on a catalyst support and the catalyst support is 
treated with the carboxylate before the catalyst is supported 
thereupon. 

4. A method as recited in claim 1 wherein a supported 
catalyst is formed in the presence of the carboxylate. 

5. A method as recited/in claim 1 wherein the catalyst and 
the support are cqprecipitated in the presence of the 
carboxylate. 

6. A method as recited in claim 1 wherein the catalyst 
support is treated with carboxylate after the catalyst is 
deposited upon the catalyst support. 

7. A method as recited in claim 1 wherein the carboxylate 
comprises the anion of a water soluble carboxylic acid. 
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8. A method as recited in claim 7 wh rein the carboxylic 
acid is a substituted or unsubstituted mono-, di-, tri- or 
polycarboxylic acid. 

9, A method as recited in claim 7 wherein the carboxylic 
acid comprises a lower carboxylic acid of from 1 to 4 carbon 
atoms . 

10, A method as recited in claim 7 wherein the carboxylic 
acid is selected from formic, acetic, propionic, butyric, oxalic, 
citric, malonic, glutaric, succinic or tartaric acid. 

11. A method as recited in claim 7 wherein the carboxylic 
acid is formic acid, acetic acid or a mixture of both. 

/ 12. A method as recited in claim l wherein the carboxylate 
is selected from a carboxylic acid or the sodium, potassium, 
ammonium or substituted quaternary ammonium salts of a carboxylic 
acid. 

* 13. a method for the manufacture of a catalyst for the 
production of carbon fibrils comprising precipitating an 
effective amount of a compound of a fibril -producing catalytic 
metal from an aqueous solution onto a slurry of support particles 
in the presence of an effective yield-enhancing amount of a 
carboxylate. 

14. A method for the manufacture of a catalyst for the 
production of carbon fibrils comprising the steps of: 

(a) forming an aqueous solution of an iron 

compound or iron and molybdenum compounds; 
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(b) forming a slurry of catalyst support 
particles comprising alumina and/or magnesia 
particles; 

(c) precipitating an iron compound or iron and 
molybdenum compounds onto said alumina and/or 
magnesia particles in the presence of an 
effective yield-enhancing amount of a 
carboxylate; and 

(d) separating the so-impregnated support 
material from said slurry and further 
processing it to produce a supported fibril- 
forming catalyst. 

15. A method as recited in claim 14 wherein the 
precipitated catalyst is washed with a solution of a carboxylate 
prior to further processing to produce said fibril-forming 
catalyst. 

16. A method as recited in claim 14 wherein said 
carboxylate is introduced into the slurry of support material 
prior to introduction of the solution containing said iron 
compound or said iron and molybdenum compounds. 

17. A method as recited in claim 14 wherein the carboxylate 
comprises an anion of a carboxylic acid and the solution from 
which the iron compound or the iron and molybdenum compounds are 
precipitated onto said alumina and/or magnesia particles contains 
from about 0.04 to about 4 grams of the anion per gram of 
supported fibril-forming catalyst. 
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18. A method as recited in claim 14 wherein the said 
carboxylate is deriv d from formic acid or acetic acid. 

19. A method as recited in claim 14 wherein the carboxylate 
comprises an anion of a carboxylic acid and the weight ratio of 
anion to iron or iron and molybdenum in the solution from which 
the iron compound or iron and molybdenum compounds is 
precipitated is in the range of 0.07 to 14. 

20. A method as recited in claim 14 wherein the carboxylate 
is acetic acid, the fibril-forming metal compound includes an 
iron compound and the weight ratio of acetate to iron in the 
solution from which an iron compound is precipitated is in the 
range of 0.1 to 5. 

^1. A catalyst for the production of carbon fibrils 
produced by the method of incorporating an effective yield- 
nhancing amount of a carboxylate into a fibril-forming catalyst. 
/^22. A method for the manufacture of carbon fibrils 
comprising passing a suitable fibril-forming feed stock under 
temperature and pressure conditions suitable for formation of 
fibrils over a catalyst produced by the method of incorporating 
an effective yield enhancing amount of a carboxylate into a 
fibril-forming catalyst. 

^3. A carbon f ib^il {material made by the steps of passing a 
suitable fibril -forming ^feed stock under temperature and pressure 
conditions suitable for formation of fibrils over a catalyst 
produced by the Vethod of incorporating an effective yield 
enhancing amount c>f a carboxylate into a fibril-forming catalyst. 
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\24. A roetlSRT of making a carbon f ibril^orming catalyst 
comprising the steps of: 

(a) forming an aqu ous solution of a compound of 
at least one m tal having fibril-forming 
catalytic properties and an aluminum and/or 
magnesium compound; 

(b) coprecipitating a compound of the fibril- 
forming metal and an aluminum and /or 
magnesium compound; and 

(c) further processing the coprecipitate to 
produce a supported fibril-forming catalyst. 

\ 25. A method of making a fibril-forming catalyst as recited 

V 

in clfcim 24 wherein said metal includes iron or iron and 
molybdenum, said iron compound or iron and molybdenum compounds 
are precipitated in the presence of a yield-enhancing amount of a 
carboxylate and said coprecipitate is dried and finely ground. 

\26. A carbon fibril-forming catalyst prepared by the method 



of: 



(a) forming an aqueous solution of a compound of 
a metal having fibril-forming catalytic 
properties and an aluminum and/or magnesium 
compound; 

(b) coprecipitating a compound of said fibril- 
forming metal and an aluminum and/or 
magnesium compound; and 
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(5) further processing the copr cipitate to 



produce a support d fibril-forming Catalyst. 
27. A carbon fibril-forming catalyst as recited in clfcum 26 
vher in said metal includes iron or iron and molybdenum / an iron 
compound or iron and molybdenum compounds are precipitated in the 
presence of a yield-enhancing amount of a carboxylate and wherein 
said coprecipitate is dried and finely ground. 

A method for production of carbon fibrils comprising 
passing \i suitable fibril-forming feedstock under temperature and 
pressure Gpnditions suitable for formation of fibrils over a 
catalyst prepared by the steps of: 

(a) forming an 
a metal ha^ 
properties 
scompound ; 

(b) ^precipitating a compound of the fibril- 
forming metal and an aluminum and/or 
magnesium compound; and 

(c) furthe\ processing the coprecipitate to 
produce \a supported fibril-forming catalyst. 

21*. A carbon fibril material made by passing a suitable 
fibril-foxing feedstock under temperature and pressure 
conditions suitable for formations, of fibrils over a catalyst 
prepared by the st^ps of: \ ] 

(a) fbrming an aqueous solution of a compound of 
I . a meral having fibril-forming catalytic 




solution of a compound of 
1-forming catalytic 
aluminum and/or magnesium 
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prop rties and an aluminum and/or magnesium 
compound; 

(b) coprecipitating a compound f the fibril- 
forming metal and an aluminum and/or 
magnesium compound; and 

(c) further processing the coprecipitate to 
produce a supported fibril-forming catalyst. 

30. A method of making a fibril-forming catalyst comprising 
the steps of: 

(a) forming an aqueous mixture comprising: 

(i) an aqueous solution of a compound of a 
metal having fibril-forming catalytic 
properties and a compound of aluminum 
and /or magnesium and 
(ii) a slurry of an aggregate of carbon 

fibrils, a preponderance of said fibrils 
having a length to diameter ratio of at 
least five, an external diameter of from 
3.5 to 75 nanometers and a wall 
thickness of 0.1 to 0.4 times the said 
external diameter, said fibrils having 
graphitic layers substantially parallel 
to the fibril axis and being 
substantially free of pyrolytically 
deposited carbon; 
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copr cipitating a compoui^^>f the fibril- 
forming metal and an aluminum and/or 
magnesium compound onto the fibril aggr gat ; 
and 

(c) further processing the coprecipitated 

material to form a supported fibril-forming 
catalyst. 

31. A method as recited in claim 30 wherein said aqueous 
solution contains from about 0.01 to about 1 gram of iron, from 
about 0.005 to about 0.25 gram of molybdenum and from about 0.01 
to about 1 gram of aluminum and/or magnesium per gram of fibril- 
forming catalyst and said slurry contains from about 0.01 to 
about 0.9 gram of aggregates per gram of supported fibril-forming 
catalyst. 

32. A carbon fibril-forming catalyst prepared by the steps 

of: 

(a) forming an aqueous mixture comprising 

(i) an aqueous solution of an iron compound 
or iron and molybdenum compounds and an 
aluminum and/ or magnesium compound and 

(ii) a slurry of an aggregate of carbon 
fibrils, a preponderance of said fibrils 
having a length to diameter ratio of at 
least five, an external diameter of from 
3.5 to 75 nanometers and a vail 
thickness of 0.1 to 0.4 times the said 
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•A 



method 



external diamet r, ssTd fibrils having 
graphitic layers substantially parallel 
to the fibril axis and being 
substantially free of pyrolytically 
deposited carbon, 

(b) coprecipitating an aluminum and/or magnesium 
compound and an iron compound or iron and 
molybdenum compounds onto the fibril 
aggregate ; and 

(c) further processing the coprecipitated 
material to form a supported fibril-forming 
catalyst. 

:tion of carbon fibrils comprising 
passing a suitable fibril-forming feedstock under temperature and 
pressure conditions suitable for formation of fibrils over a 
catalyst 

comprising: 
: an iron compound 
impounds and an 
a compound, and 
of carbon 
of said fibrils 
having a lerigth to diameter ratio of at 

diameter of from 
nanometers and a vail 

tines the said 
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ixternal diameter, said fibrils having 

raphitic lay rs substantially parallel 
ta the fibril axis and being 
substantially free of pyrolytically 
deposited carbon, 

(b) coprecipatating an aluminium and/or magnesium 
compound and an iron compound or iron and 
mo lybdenum\ compounds onto the fibril 
aggregate; and 

(c) further processing the coprecipitated 
material to flprm a supported fibril-forming 
catalyst. 

34. A carbon fibril material\made by the feteps of passing a 
suitable fibril-forming feedstock u\ider temderateure anf pressure 
conditions suitable for formation of\ f ibrilJ ovir^a-^fcatalyst 
prepared by the steps of: 

(a) forming an aqueouk mixture comprising: 

(i) an aqueous solution of an iron compound 
or iron and molybdenum compounds and an 
aluminum and /or magnesium compound, and 

(ii) a slurry of an Aggregate of carbon 
fibrils, a preponderance of said fibrils 
having a length to diameter ratio of at 
least five, an external diameter of from 
3.5 to 75 nanometers and a wall 
thickness of 0.1 tjo 0.4 times the said 
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pet rnal diamet r, said fibrils having 

raphitic layers substantially parallel 
td the fibril axis and being 
substantially free of pyrolytically 
deposited carbon, 

(b) coprecipitating an /aluminum and/or magnesium 
compound aaid an ir/on &omj*ound or iron and 
molybdenum \compounosr onto the fibril 
aggregate; and 

(c) further processing the coprecipitated 
material to ^orm a supported fibril-forming 
catalyst. 

35. A method of making a fibril-forming catalyst comprising 
the steps of: 

(a) forming an aqueous solution of a compound of 
a metal having fibril-forming catalytic 
properties; 

(b) forming a slurry of magnesia particles and 
aggregates of carbon fibrils, a preponderance 
of said fibrils having a length to diameter 
ratio of at least five, an external diameter 
of from 3.5 to 75 nanometers and a wall 
thickness of 0.1 to 0.4 times the said 
external diameter, said fibrils having 
graphitic layers substantially parallel to 
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the fibril axis and being substantially free 
to pyrolytically deposited carbon; 

(c) adding the aqueous solution and th slurry 
together and thereby incorporating a compound 
of the fibril-forming metal onto said 
magnesia particles in said fibril aggregates; 
and 

(d) further processing the precipitated material 
to form a supported fibril-forming catalyst. 

36. A method as recited in claim 35 wherein said aqueous 
solution contains from about 0.01 to about 1 gram of iron and 
from about 0.005 to about 0.25 gram of molybdenum per gram of 
fibril-forming catalyst and said slurry contains from about 0.01 
to about 1 gram of magnesia and from about 0.01 to about 0.9 gram 
of aggregates per gram of supported fibril-forming catalyst. 

37. A method as recited in ci^im 35 wherein the 
precipitated material is treated with a carboxylate before 
further processing. 

38. A carbon fibril-forming catalyst prepared by the steps 

of: 

(a) forming an aqueous solution of an iron 
compound or iron and molybdenum compounds; 

(b) forming a slurry of magnesia particles and 
aggregates of carbon fibrils, a preponderance 
of said fibrils having a length to diameter 
ratio of at least five, an external diameter 
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of from 3.5 to 75 nanometers and a wall 
thickness of 0.1 to 0.4 times the said 
external diameter, said fibrils having 
graphitic layers substantially parallel to 
the fibril axis and being substantially free 
of pyrolytically deposited carbon; 

(c) adding the aqueous solution and the slurry 
together and thereby incorporating an iron 
compound or iron and molybdenum compounds 
onto said magnesia particles in said fibril 
aggregates ; and 

(d) further processing the precipitated material 
to form a supported fibril-forming catalyst. 

39. A catalyst as recited in claim 38 wherein the 
precipitated material is treated with a carboxylate before 
further processing. 

to. A method for the production of carbon fibrils 
comprisin^spassing a suitable fibril-forming feedstock under 
temperature ami pressure conditions suitable for formation of 
fibrils over a catalyst prepared by the steps of: 



(a) 



arming an aqueous 



ution of an iron 



compb^nd or iron a^d i^olyjraenum compounds; 



(b) forming^a slurry oi\jnfgnesia particles and 

aggregatesNjf carbon fibrils, a preponderance 
of said fibril^ having a length to diameter 
ratio of at leasfevfive, an external diameter 
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from 3.5 to 75 nanomlVrs and a vail 
thickness of 0.1 to 0.4 times th said 
external diameter, said fibrils having 
grapWitic layers substantially parallel to 
the fibril axis and being substantially free 
of pyrolytically deposdCt^d carbon; 

(c) adding ttif aqueous sqauti^n and the slurry 
together a)jd thereby [in9br£iw?€rting a compound 
of the fibril-forming metal onto said 
magnesia particles in said fibril aggregates; 
and 

(d) further proces^.ng the precipitated material 
to form a supported fibril-forming catalyst. 

*JU A carbon fibril material made by the steps of passing a 
suitable ri±>ril-f orming feedstock under temperature and pressure 
conditions suitable for formation of fibrils over a catalyst 
prepared by the s^eps of: 

(a) itorming an aqueous solution of an iron 
compound or iron and/molybdenum compounds; 

(b) forming a slurry of magTOsi^particles and 
aggregates of carbon ^Aori Is , a preponderance 
of said fibrils having a length to diameter 
ratio of at least five, an external diameter 
of from 3.5 to 75 iianometers and a wall 
thickness of 0.1 to 0u 4 times the said 
external diameter, said\fibrils having 
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raphitic layers substantially parallel to 
thk fibril axis and being substantially fre 
of pyrolytically d posit d carbon; 

(c) adding Nthe aqueous solution and the slurry 
together ^and thereby incorporating a compound 
of the f ibtfil-f ormingf met^l^Onto said 
magnesia particles in said fibril aggregates; 
and 

(d) further processing the precipitated material 
to form a supportedVf ibril-f orming catalyst • 

42. A method of making a fibril-forming catalyst comprising 
the steps of: 

(a) forming an aqueous mixture comprising: 

(i) an aqueous solution of a compound of a 
metal having fibril-forming catalytic 
properties and a compound of aluminum 
and/ or magnesium and 
(ii) a slurry of carbon particles having a 
high degree of structure and an open 
pore structure with internal surface 
area; 

(b) coprecipitating a compound of the fibril- 
forming metal together with an aluminum 
and/or magnesium compound onto the carbon 
particles; and 
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(c) further processing the coprecipitated 

material to form a supported fibril-forming 
catalyst. 

43* A method as recited in claim 42 wherein said aqueous 
solution contains from about 0.01 to about 1 gram of iron, from 
about 0.005 to about 0.25 gram of molybdenum and from about 0.01 
to about 1 gram of aluminum and/or magnesium per gram of fibril- 
forming catalyst and said slurry contains from about 0.01 to 
about 0.9 gram of carbon particles per gram of supported fibril- 
forming catalyst. 

44. A carbon fibril-forming catalyst prepared by the steps 

of: 

(a) forming an aqueous mixture comprising 

(i) an aqueous solution of an iron compound 
or iron and molybdenum compounds and an 
aluminum and/or magnesium compound and 

(ii) a slurry of carbon particles having a 
high degree of structure and an open 
pore structure with internal surface 
area ; 

(b) coprecipitating an aluminum and/or magnesium 
compound and an iron compound or iron and 
molybdenum compounds onto the carbon 
particles; and 
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:) further processing the coprecipitated 

material to form a support d fibril-forming 
catalyst. 

45. A method for production of carbon fibrils comprising 
passing a suitable fibril-forming feedstock under temperature and 
pressure conditions suitable for formation of fibrils over a 
catalyst prepared by the steps of: 

(a) forming lan aqueous mixture comprising: 

(i) an Aqueous solvit iqn $f an iron compound 
or iron and mop.ybdei/unf~«>mpounds and an 
aluminum and/or^jpafgnesium compound, and 

(ii) a slurry of carbon particles having a 
high pegree of structure and an open 
pore Structure with internal surface 
area; 

(b) coprecipitating an aluminum and/or magnesium 
compound and an iron compound or iron and 
molybdenum compounds onto the carbon 
particles; and 

(c) further processing the coprecipitated 
material to fqrm a supported fibril-forming 
catalyst. 

A carbon fibril material Vade by the steps of passing a 
suitable ^bril-f orAinta feedstock under temperature and pressure 
conditions s^table\fojr^foirmation of fibrils over a catalyst 
prepared by the\steps of: 
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(a) forming an aqueous mixture comprising: 

(i) \ an aqueous solution of an iron compound 
or iron and molybdenum compounds and an 

I aluminum and/ or magnesium compound, and 

(ii) ^ slurry of carbon particles having a 
Lgh degree yOf \structure and an open 

pore struct/ire Iwith internal surface 
ar&a; JL_^^ 

(b) coprecipatating an aluminum and/or magnesium 
compound land an iron compound or iron and 
molybdenran compounds onto the carbon 
particles]: and 

(c) further processing the coprecipitated 
material to form a supported fibril-forming 
catalyst. 

47, A method of making a fibril-forming catalyst comprising 
the steps of: 

(a) forming an aqueous solution of a compound of 
a metal having fibril-forming catalytic 
properties; 

(b) forming a slurry of magnesia particles and 
carbon particles having a high degree of 
structure and an open pore structure with 
internal surface area; 

(c) adding the aqueous solution and the slurry 
together and thereby incorporating a compound 
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of the fibril-forming metal onto said 
magnesia particl s in the carbon particles; 
and 

(d) further processing the precipitated material 
to form a supported fibril-forming catalyst* 

48. A method as recited in claim 47 wherein said aqueous 
solution contains from about 0.01 to about 1 gram of iron and 
from about 0.005 to about 0.25 gram of molybdenum per gram of 
fibril-forming catalyst and said slurry contains from about 0.01 
to about 1 gram of magnesia and from about 0.01 to about 0.9 of 
carbon particles per gram of supported fibril-forming catalyst. 

49. A method as recited in claim 47 wherein the 
precipitated material is treated with a carboxylate before 
further processing. 

50. A carbon fibril-forming catalyst prepared by the steps 

of: 

(a) forming an aqueous solution of an iron 
compound or iron and molybdenum compounds; 

(b) forming a slurry of magnesia particles and 
carbon particles having a high degree of 
structure and an open pore structure with 
internal surface area; 

(c) adding the aqueous solution and the slurry 
together and thereby incorporating an iron 
compound or iron and molybdenum compounds 
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onto said magnesia partid^R in the carbon 
particles; and 
(d) further processing th precipitated material 
to form a supported fibril-forming catalyst. 

51. A catalyst as recited in claim 50 wherein the 
precipitated material is treated with a carboxylate before 
further processing. 

52. A method for the production of carbon fibrils 
comprising passing a suitable fibril- forming feedstock under 
temperature and pressure conditions suitable for formation of 
fibrils over a catalyst prepared by the steps of: 

(a) forming an aqueous solution of an iron 
compound or ^jron and riolyWenum compounds; 

(b) forming a slui^ry of magnesia panicles and 
carbon particles having a /high degree of 
structure and amopen >ore structure with 
internal surface area; 

(c) adding the aqueous\ solution and the slurry 
together and thereby incorporating a compound 
of the fibril-forming metal onto said 
magnesia particles in\the carbon particles; 
and 

(d) further processing the \precipitated material 
to form a supported fibril-forming catalyst. 

53. A carbon fibril material made by passing a suitable 
fibril-forming feedstock under temperature and pressure 
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conditions suitabl for formation of fibrils over a catalyst 
prepared\by the steps of: 

\ (a) forming an aqueous solution of an iron 
\ compound or iron and molybdenum compounds; 

\ (b) forming a slurry of magnesia particles and 
\ carbon particles having a high degree of 
\ structure and an open pore structure with 
\ internal surface area; 

(c) \ adding the aqueous solution and the slurry 

together and thereby incorporating a compound 
on the fibril-forming metal onto said 
magnesia particle(s\in the carbon particles; 
and \ / || / 

(d) furtheir processing tKte-^ecipitated material 
to form^a suppoi^ed/f ibril-fonning catalyst, 

54. A catalyst support comprising an aggregate of carbon 
fibrils, a preponderance of sai^d fibrils having a length to 
diameter ratio of at least five \ an external diameter of from 3.5 
to 75 nanometers and a wall thickkess of 0.1 to 0.4 times the 
said external diameter, said fibrils having graphitic layers 
substantially parallel to the f ibriAaxis and being substantially 
free of pyrolytically deposited car bo\. 

55. A catalyst support as reciteA in claim 54 wherein said 
aggregate comprises fibrils randomly entangled with each other to 
form entangled balls. \ 
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A cat!?iyst support as recited in claim 54 wherein said 
aggregate comprises bundles of straight to slightly bent or 
kink d carbon fibrils having substantially the same relative 
orientation. 

57. ^ catalyst support as recited in claim 54 wherein said 
aggregates Comprise straight to slightly bent or kinked fibrils 
which are loofeely entangled with each other. 

^58. A catalyst support as recited in claim 54 wherein said 
aggregates are dharacterized by a crystalline graphitic structure 
and a morphology defined by a fishbone-like arrangement of the 
graphic layers along the axis of /the\f ilaments 

59. A catalys A support as ::ecit*d in claim 54 having a 
macroscopic porosity Yn excess o:: l cc^ajx^f fibrils. 
*60. A catalyst siltoport as r\ 



S ^cit^ 



d in claim 54 having a 



macroscopic porosity in Excess of 5 cc/gm of fibrils. 

61. A catalyst support as recited in claim 54 wherein said 
carbon fibril aggregate has\i total surface area of from about 
250 to about 1000 m 2 /gram. 

62. A catalyst for the production of carbon fibrils 
comprising: 

(a) a catalyst support comprising an aggregate of 
carbon fibrils, preponderance of said 
fibrils having a length to diameter ratio of 
at least five, an external diameter of from 
3.5 to 75 nanometers and a wall thickness of 
0.1 to 0.4 times the skid external diameter, 
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\said fibrils having grapf^^.c layers 
substantially parallel to the fibril axis and 
bettng substantially free f pyrolytically 
deposited carbon; and 
(b) a catalytically effective amount of one or 
more metals having fibril-forming catalytic 
properties supported on said aggregate/ 

63. A catalyst as redd ted in claim 62 wherein said fibril- 
forming catalyst metal comprises iron or iron and molybdenum* 

64. A catalyst as recited in claim 62 wherein said fibril- 
forming catalyst comprises the mixed oxides of (1) iron or iron 
and molybdenum, and (2) aluminum or magnesium. 

65* A catalyst as recited\ in claim 62/nsontaining from about 
1 to about 70 weight percent of Iron or irpn aiid molybdenum, from 
about 1 to about 95 weight percent of alujmina I and/ oxf magnesia and 
from about 1 to about 90 weight peAcent qf caf^Dcn fibril 
aggregates . \ 

66* A catalyst as recited in cAaim 62 containing from about 
5 to $bout 50 weight percent of iron or iron and molybdenum* from 
about 10 to about 85 weight percent of Valumina and/or magnesia 
and from about 20 to about 70 weight percent of carbon fibril 
aggregates . \ 

67. A catalyst as recited , in claim 62 containing from about 
12 to about 40 weight percent of iron or iron and molybdenum, 
from about 20 to about 80 weight percent of\alumina and/or 
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A catalyst support as recited in claim 54 wherein said 
aggregate comprises bundles of straight to slightly bent r 
kinked carbon fibrils having substantially the same r lative 
orientation 

57. A >catalyst support as recited in claim 54 wherein said 
aggregates comprise straight to slightly bent or kinked fibrils 
which are loosely entangled with each other. 

58. A catalyst support as recited in claim 54 wherein said 
aggregates are characterized by a crystalline graphitic structure 
and a morphology deVined by a f ishboyf^-like arrangement of the 
graphic layers along >£he axis of th€ 

59. A catalyst support as recited/ in claim 54 having a 
macroscopic porosity inNexcess of 1 ce/gm of fibrils. 

60. A catalyst suppVrt as recited in claim 54 having a 
macroscopic porosity in excess of 5 cc/gm of fibrils. 

61. A catalyst support\as recited in claim 54 wherein said 
carbon fibril aggregate has a \otal surface area of from about 
250 to about 1000 m 2 /gram. 

62. A catalyst for the prodt^tion of carbon fibrils 

(faulted) 



comprising: 



(a) a catalyst support comprising an aggregate of 
carbon fibrils, a preponderance of said 
fibrils having a length to diameter ratio of 
at least five, an external diameter of from 
3.5 to 75 nanometers ana a wall thickness of 
0.1 to 0.4 times the said external diameter, 
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udd fibrils having grapnWic layers 
substantially parallel to the fibril axis and 
being substantially free of pyrolytically 
d posYted carbon ; fand 



(b) a catalytically effective amount of one or 
more metals having fibril-forming catalytic 
properties supported on said aggregate'.] ' Ct/wd 
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63. A catalyst as recitfed in claim 62 wherein said fibril-' 
forming catalyst metal comprises iron or iron and molybdenum. 

64. A catalyst as recited\in claim 62 wherein said fibril- 
forming catalyst comprises the mixed oxide^/^f (l) iron or iron 
and molybdenum, and (2) aluminum V>r magnesium] 

65. A catalyst as recited ii\ claim 6 2 containing from about 
1 to about 70 weight percent of irdn or iron 
about 1 to about 95 weight percent if alumiir^ and/ or magnesia and 
from about 1 to about 90 weight percent of carbon fibril 
aggregates . 

66. A catalyst as recited in cla^m 62 containing from about 
5 to about 50 weight percent of iron oA iron and molybdenum, from 
about 10 to about 85 weight percent of Alumina and/or magnesia 
and from about 20 to about 70 weight percent of carbon fibril 
aggregates. 

.67. A catalyst as recited in claim 6i containing from about 
12 to about 40 weight percent of iron or iron and molybdenum, 
from about 20 to about 80 weight percent of klumina and/ or 
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magnesia and from about 30 to about 50 weight percent of carbon 
f ibrilNaggregates. 

'^8>\ A m thod for production of carbon fibrils comprising 
passing a^suitable fibril-forming feedstock- under temperature and 
pressure conditions suitable for formation of fibrils over a 
catalyst comprising: 

\(a) a catalyst support comprising an aggregate of 
carbon fibrils , a preponderance of said 
fibrils having a length to diameter ratio of 
at least five, an external diameter of from 

5 to 75 nanometers and a wall thickness of 
0.X to 0.4 times the sa-id external diameter, 
sai& fibrils having graphitic layers 
substantially parallel tcNtlSe fibril axis and 
being Xsubstantially free of pyrolytically 
deposited carbon; and 
(b) a catalytAcally effective amount of one or 

more metalsyhaving a fibril-forming catalytic 
properties supported on said aggregate. 
i^6J. A carbon fibril of essentially pure carbon having a 
carbon fibril-forming catalytic metaA impurity level of not more 
than about 1.1 weight percent and having a length to diameter 
ratio of at least 5, an external diameter of from 3.5 to 75 
nanometers and composed of graphitic layers substantially 
parallel to the fibril axis. 
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70u A carbon fibril of essentially pure carbon having a 
catalyst^upport impurity level of not more than about 5 weight 
percent andNhaving a length to diam ter ratio of at least 5, an 
external diameter of from 3.5 to 75 nanometers and composed of 
graphitic layers\substantia]Ay parallel to the fibril axis. 

71. A carbon\f ibril of essentially pure carbon having a 
total impurity level\of not more\£han about 6 weight percent and 
having a length to diameter ratio of at least 5, an external 
diameter of from 3.5 to\s nanometers and composed of graphitic 
layers substantially parallel to the fibril axis. 
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